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A4 Project/Task Organization 
 
Texas State Soil and Water Conservation Board (TSSWCB) 
 
Mitch Conine 
TSSWCB Project Manager 
Maintains a thorough knowledge of work activities, commitments, deliverables, and time frames 
associated with project. Develops lines of communication and working relationships between 
NETMWD and TSSWCB. Tracks deliverables to ensure that tasks are completed as specified in 
the contract. Responsible for ensuring that the project deliverables are submitted on time and are 
of acceptable quality and quantity to achieve project objectives. Participates in the development, 
approval, implementation, and maintenance of the QAPP. Assists the TSSWCB QAO in 
technical review of the QAPP. Responsible for verifying that the QAPP is followed by the 
NETMWD. Notifies the TSSWCB QAO of particular circumstances that may adversely affect 
the quality of data derived from the collection and analysis of samples. Enforces corrective 
action. 
 
Donna Long 
TSSWCB Quality Assurance Officer 
Reviews and approves QAPP and any amendments or revisions and ensures distribution of 
approved/revised QAPPs to TSSWCB participants. Responsible for verifying that the QAPP is 
followed by project participants. Determines that the project meets the requirements for 
planning, quality assurance (QA), quality control (QC), and reporting under the CWA §319(h) 
NPS Grant Program. Monitors implementation of corrective actions. Coordinates or conducts 
audits of field and laboratory systems and procedures. 
 
 
Northeast Texas Municipal Water District (NETMWD) 
 
Walt Sears, Jr.  
General Manager, Project Manager 
Provides coordination and cooperation between the project partners, stakeholders, and WMS. 
 
Lee Thomas 
Project Manager 
Responsible for implementing and monitoring TSSWCB requirements in contracts, QAPPs, and 
QAPP amendments and appendices. Coordinates basin planning activities and work of project 
partners. Conducts monitoring systems audits to ensure QAPPs are followed by basin planning 
agency participants. TSSWCB project managers and/or QAO are notified of deficiencies, and 
that any corrective actions or other outstanding issues are resolved. Responsible for validating 
that data collected are acceptable for reporting to the TSSWCB. Responsible for updating 
NETWMD website (www.netmwd.com) with current project information.  
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Water Monitoring Solutions, Inc. (WMS) 

Randy Rushin 
WMS Project Manager 
Responsible for contact and coordination with NETMWD, TSSWCB and other entities 
participating in the Big Cypress Creek Bacteria Assessment activities. Responsible for reviewing 
the QAPP and monitoring its implementation. Responsible for implementing and monitoring the 
requirements in contracts, QAPP’s and QAPP amendments and appendices and maintaining 
records of sub-tier commitment to requirements specified in this QAPP. Responsible for the 
supervision of all field activities which includes equipment preparation, sampling, sample 
preservation, fieldwork, sample transport, and chain-of-custody maintenance in compliance with 
the approved QAPP. 
 
Designates subordinate responsibilities to WMS staff. Oversight of task progress and 
deliverables. Responsible for Conference Calls, meetings, workshops, initial and evolving 
QA/QC procedural assistance. Responsible for performing necessary data analysis and 
development of conclusions and recommendations in technical deliverables. Assists WMS QAO 
with 1) conducting monitoring systems audits; 2) ensuring that projects are producing data of 
known quality; 3) ensuring that subcontractors are qualified to perform contracted work; 4) 
notifying project managers and/or QA Specialists of deficiencies and non-conformances, and 
ensuring that issues are resolved; and 5) the validation of collected data are acceptable for 
reporting to the TSSWCB. 
 
 
Augustine De La Cruz 
WMS Quality Assurance Officer 
Responsible for coordinating the implementing the QA program. Responsible for maintaining 
records of QAPP distribution, including appendices and amendments, as well as identification, 
and maintenance of project quality assurance records. Responsible for coordinating with the 
TSSWCB QAO to resolve QA-related issues and for notifying the WMS Project Manager of 
particular circumstances which may adversely affect the quality of data. Coordinates and 
monitors deficiencies and corrective actions. Coordinates and maintains records of data 
verification and validation. Conducts monitoring systems audits on the project participants to 
determine compliance with project and program specifications, issues written reports, and 
follows through on findings to verify and assure compliance specified in the QAPP. Coordinates 
the research and review of technical QA material and data related to water quality monitoring 
system design and analytical techniques. Ensures that field staff is properly trained and that 
training records are maintained. Assists WMS Project Manager document task progress and track 
labor and non-labor expenditures and produce progress reports specified in the contract with 
NETWMD. 
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Scott Mgebroff 
WMS Data Manager 
Responsible for ensuring that field data are reviewed and verified. Coordinates with WMS QAO 
to provide current, readily available information for website use. Responsible for the basin Data 
Management Plan and assists WMS Project Manager and QAO in their duties as necessary. 
 
Insures that all QA reviews are conducted in a timely manner. Responsible for the acquisition 
and verification of data to the TSSWCB and oversight of project data management. Responsible 
for ensuring data are submitted according to work-plan specifications, and provide the point of 
contact for the TSSWCB Data Manager to resolve issues related to the data. 
 
 
Linard Arocha 
WMS Technical Coordinator 
Responsible for writing and maintaining the QAPP, QAPP distribution (including appendices 
and amendments), and assisting with conducting monitoring systems audits to verify and assure 
compliance specified in the QAPP. 
 
Responsible for performing field sampling and data processing duties in accordance with 
standard operating procedures (SOP’s), data quality objectives (DQO’s) and this QAPP. Reports 
any deviation from SOP’s or DQO’s. Maintains proper documentation of sampling events, 
sample preservation, sample shipment, and field procedures at designated stations. Responsible 
for the supervision of all field activities, including water quality sampling and monitoring, and 
including equipment preparation, sample preservation, fieldwork, sample transport, and chain-of-
custody maintenance in compliance with the approved QAPP. Oversees the work of the 
monitoring partners during sampling events.  
 
Responsible for validation of all data collected to ensures the data quality objectives are met and 
suitable for reporting. Notifies WMS Project Manager of circumstances that may adversely 
affect data quality. Coordinates and monitors deficiencies, non-conformances and corrective 
actions. Coordinates and maintains records of data verification and validation. Assists with the 
data management phase of the monitoring systems audit. Reviews data from monitoring events 
and provides data quality comments to the QAO. Responsible for transfer of data to the 
TSSWCB in the acceptable format. Ensures that data are submitted to TSSWCB according to 
work-plan specifications. 
 
Responsible for providing NETWMD with current data and information to update NETMWD 
website. 
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Ana-Lab Corporation  
 
Bill Peery, Jr.,  
Executive Vice President, Ana-Lab Corporation  
Provides supervision for laboratory procedures and serves as the primary point of contact for all 
laboratory activity conducted by Ana-Lab Corporation. Responsible for oversight of all 
operations, ensuring that all QA/QC requirements are met, and documentation related to the 
analysis is completely and accurately reported. 
 
 
Roy White 
Quality Assurance Officer, Ana-Lab Corporation 
Provides supervision for laboratory procedures. Provides laboratory quality assurance/quality 
control and responsible for updating the laboratory’s QAPP. Responsible for ensuring that 
laboratory personnel involved in generating analytical data have adequate training and a 
thorough knowledge of the QAPP and all SOPs specific to the analysis or task performed and or 
supervised. Responsible for making sure QA/QC requirements of this QAPP are met for data 
generated by the NETMWD. Notifies the NETMWD Project Manager of circumstances that may 
adversely affect the quality of data. Enforces corrective actions as required and is responsible for 
supervision of laboratory personnel involved in generating analytical data for this project. 
 
Responsible for traceability of laboratory standards and reagents, completeness and acceptability 
of chain of custody forms, maintaining current NELAC Accreditation, ensuring laboratory 
instrument and calibration data is complete. Ensures that laboratory analysis of QC samples 
occurs at the required frequency and assists WMS QAO with determination of QC results as they 
pertain to performance and program specifications. Responsible for the analytical sensitivity of 
laboratory instrumentation to levels consistent with this QAPP. Performs laboratory bench-level 
reviews and ensures that all laboratory samples are analyzed for all parameters.  
 
 
Cypress Creek Basin Sampling Staff 
The sampling staff composed of various NETMWD and WMS personnel. Their primary 
responsibility is to performance of all field activities, including sampling and monitoring in 
compliance with the approved QAPP. The sampling staff are responsible for reporting all 
sampling issues, missed sample collections, and non-conformances to the WMS Technical 
Coordinator. 
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Figure A4.1. Organization Chart - Lines of Communication 
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A5 Problem Definition/Background 
 
Big Cypress Creek (and its tributaries) are located in the Cypress Creek Basin. The headwaters 
of Big Cypress Creek originate in southeast Hopkins County. From there, Big Cypress Creek 
flows east into Lake Cypress Springs and then into Lake Bob Sandlin in Franklin County. After 
leaving Lake Bob Sandlin, Big Cypress Creek, which forms the county line between Titus and 
Camp Counties, flows southeast to Lake O’ the Pines and then finally to Caddo Lake before 
entering Louisiana. The watershed is characterized by gently rolling wooded hills and broad, 
frequently flooded, densely vegetated stream bottoms. Post oak savannah is predominant in the 
western portion of the basin, while pineywoods are common in the eastern portion. 
 
The Big Cypress Creek watershed, between Lake Bob Sandlin and Lake O’ the Pines, 
encompasses approximately 445 square miles in Camp, Morris, Titus and Upshur Counties. In 
1996, Big Cypress Creek (Segment 0404) was placed on the Texas 303(d) List for having 
bacteria levels that exceed water quality standards. In 2000, Tankersley Creek (Segment 0404B) 
was placed on the 303(d) List for bacteria, and in 2006, Hart Creek (Segment 0404C) was placed 
on the 303(d) List for bacteria. Other tributaries to Big Cypress Creek are not currently impaired 
for bacteria, but they are likely contributing some degree of bacteria loading to the impaired 
reaches of Big Cypress Creek. 
 
While the focus of this project will be on bacterial water quality issues in Segments 0404, 
0404B, and 0404C, this watershed is covered by One Total Maximum Daily Load for Dissolved 
Oxygen in Lake O’ the Pines (Segment 0403). The Segment 0404 watershed is the contributing 
watershed to Lake O’ the Pines (Segment 0403) The TMDL was adopted by the TCEQ on April 
12, 2006, approved by the TSSWCB on March 23, 2006 and approved by the EPA on June 7, 
2006. The TMDL determined that low dissolved oxygen concentrations in the reservoir are due 
to high rates of photosynthesis and respiration in aquatic vegetation and that phosphorus is the 
limiting nutrient during the critical conditions. The TMDL determined that a 56% reduction in 
total phosphorus loading is needed to restore water quality. An Implementation Plan (I-Plan) was 
developed to reduce phosphorus loadings from the contributing watershed. Implementation 
strategies were identified for point source dischargers (total phosphorus effluent limits), animal 
feeding operations (BMPs to reduce runoff of sediment and nutrients from poultry litter 
application sites and dairies), forestry operations (BMPs to reduce runoff of sediment and 
nutrients), and other sources (on-site sewage facilities, boat sewage disposal, sites permitted for 
land application of domestic sewage sludge). On July 9, 2008, the TCEQ approved the 
Implementation Plan (I-Plan) for One TMDL for Dissolved Oxygen in Lake O’ the Pines. The 
TSSWCB approved the I-Plan on July 17, 2008. It is anticipated that many of the 
implementation strategies designed to reduce phosphorus loadings will also have a positive 
impact on reducing bacteria loadings to Big Cypress Creek. 
 
Through the Lake O’ the Pines TMDL process, watershed stakeholders have become extremely 
familiar with water quality rules and regulations, as well as, approaches to watershed planning. 
As such, local stakeholders have already expressed interest in taking an active role in addressing 
the bacteria impairments. 
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Land use in the watershed is predominantly cropland and pasture (about 48%) and forest (about 
40%). During periods of rainfall, which averages approximately 46 inches annually, bacteria 
originating from aquatic birds and mammals, livestock, inadequately treated sewage, and/or 
failing septic systems may be washed into the streams and have the potential to impede 
recreational use of the waterbodies. Bacterial indicators, such as E. coli, may remain in the 
streams at levels exceeding established criteria and can be measured well after a rain event has 
occurred. These microorganisms are normally found in wastes of warm-blooded animals and are 
generally not harmful to human health, but may indicate the presence of pathogens that can cause 
disease. 
 
Lake O’ the Pines and other waterbodies in its watershed are extremely important to the 
surrounding region. Lake O’ the Pines provides drinking water for seven cities and towns, rural 
water districts, steel manufacturing and electric generating companies. In addition, the City of 
Longview (population 70,000) will be using the lake as a drinking water source in the near 
future. The lake is an important resource to the timber industry and to agricultural enterprises 
such as the poultry industry, dairies, cow/calf operations, and for irrigation. Recreation and 
tourism are significant sources of income for residents of the watershed. Boating and fishing for 
trophy bass, catfish, and crappie lure large numbers of recreational users to the watershed each 
year. 
 
The TCEQ and the TSSWCB established a joint, technical Task Force on Bacteria TMDLs in 
September 2006 charged with making recommendations on cost-effective and time-efficient 
bacteria TMDL development methodologies. The Task Force recommended the use of a three-
tier approach that is designed to be scientifically credible and accountable to watershed 
stakeholders. The tiers move through increasingly aggressive levels of data collection and 
analysis in order to achieve stakeholder consensus on needed load reductions and strategies to 
achieve those reductions. In June 2007, the TCEQ and the TSSWCB adopted the principles and 
general process recommended by the Task Force and directed agency staff to incorporate the 
principles of the recommendations into an updated joint-agency TMDL guidance document. 
 
Major revisions to the Texas Surface Water Quality Standards are being drafted by TCEQ, 
including the establishment of numeric nutrient criteria for reservoirs and modifications to 
contact recreation use and bacteria criteria. As part of this process, TCEQ is developing 
procedures for conducting Recreational Use Attainability Analyses (RUAA). In order for a new 
category of recreational use or a different bacteria water quality standard to be applied to a 
waterbody, a RUAA will need to be conducted. TCEQ and TSSWCB have collaborated on 
developing a list of priority waterbodies for collecting information needed for RUAAs. Segments 
in this project’s study area are on that list. 
 
In accordance with the Memorandum of Agreement between the TCEQ and the TSSWCB 
Regarding TMDLs, Implementation Plans, and Watershed Protection Plans, the TSSWCB has 
agreed to take the lead role in addressing the bacteria impairments in the study area. Through this 
and associated projects, the TSSWCB and NETMWD will work with local stakeholders to 
progress through the data collection and analysis components of the first two tiers of the Task 
Force recommended three-tier approach. 
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The goal is to remove the waterbodies in the study area from the 303(d) List; however, the 
mechanism is not predetermined. At the end of this two-year assessment project, possible 
outcomes include:  
 

1) waterbodies are achieving current water quality standards,  
2) waterbodies are achieving revised water quality standards, based on TCEQ triennial 

review process,  
3) adequate data exists to support a UAA to change water quality standards,  
4) adequate data exists to develop a Watershed Protection Plan, or  
5) adequate data exists to develop a TMDL and Implementation Plan for TCEQ adoption. 
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A6 Project/Task Description 
 
NETMWD will facilitate public participation and coordinate stakeholder involvement to ensure 
that decision-making is founded on local input and that watershed planning activities are 
successful. NETMWD will provide logistical support for public meetings. At a minimum, public 
stakeholder meetings shall consist of an organizational/kick-off meeting, a source survey design 
meeting, a meeting presenting results from initial data analysis and the GIS inventory, a Texas 
Watershed Steward Program workshop, two project update meetings during the middle of the 
project, a meeting presenting data analysis results, and a meeting presenting final technical 
reports. 
 
NETMWD will coordinate with Texas AgriLife Extension Service to host a Texas Watershed 
Steward Program workshop focused on the study area through TSSWCB project 07-09, 
Statewide Implementation of the Texas Watershed Steward Program. NETMWD will develop 
and disseminate educational materials to watershed stakeholders, including, but not limited to, 
flyers, brochures, letters, and news releases. NETMWD will include information about the 
project in the Clean Rivers Program Basin Summary Report and the Basin Highlights Report. 
NETMWD will contribute content matter to an internet webpage, to be hosted by TWRI, for the 
dissemination of project information. 
 
NETMWD will develop a Quality Assurance Project Plan (QAPP) to ensure data of known and 
acceptable quality are generated and used in this project. The QAPP shall be consistent with the 
TSSWCB Environmental Data Quality Management Plan and various TCEQ guidelines for 
monitoring procedures and methods. 
 
BAEN, through TSSWCB project 09-55 Modeling Support and Bacterial Source Tracking for 
Big Cypress Creek Bacteria Assessment, with assistance from NETMWD, will develop a 
comprehensive GIS inventory for the study area. 
 
TSSWCB, in cooperation with SSL, will provide NETMWD a current land use classification, 
based on 2004-2006 imagery, for the study area through TSSWCB project 08-52, Classification 
of Current Land Use/Land Cover for Certain Watersheds Where TMDLs or WPPs Are In 
Development. 
 
NETMWD will design and conduct a watershed source survey that better characterizes the 
possible sources of bacteria loadings. Local stakeholders and technical experts will be consulted 
in the development of the source survey, which will represent warm and cool seasons and low 
and high flow conditions. Locations of possible bacteria sources identified during the source 
survey will be incorporated into the GIS inventory. 
 
To provide sufficient water quality data to characterize bacteria loadings across the various flow 
regimes, NETMWD will conduct routine ambient monitoring at 14 sites once every two weeks. 
Currently, routine ambient monitoring is conducted quarterly at 2 stations by TCEQ (10308 and 
13631). NETMWD will conduct effluent monitoring at the outfalls of 2 wastewater treatment 
facilities (WWTFs) once every two weeks in an effort to estimate possible contributions from 
wastewater discharges. NETMWD will conduct biased-flow monitoring under high flow (storm 
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event influenced) conditions at the 14 stream sites and the 2 WWTFs during at least 8 storm 
events. NETMWD will establish, and maintain, continuous flow monitoring gages at 6 sites (1 
per tributary). These sites will be located as close to the confluence with Big Cypress Creek as is 
feasible. 
 
To determine bacteria load reductions needed to achieve water quality standards, BAEN in 
collaboration with NETMWD will conduct a Load Duration Curve (LDC) analysis of all historic 
and existing water quality monitoring data from the study area through TSSWCB project 09-55. 
Then, using water quality monitoring data collected through this project, NETMWD will assist 
BAEN in refining the developed LDCs. To estimate loadings from various sources and to 
identify critical loading areas within the watersheds, BAEN in collaboration with NETMWD 
will then conduct watershed modeling for the study area through TSSWCB project 09-55. 
Utilizing information from the GIS inventory, watershed source survey, and water quality 
monitoring, and in combination with the LDCs, BAEN through TSSWCB project 09-55 and in 
collaboration with NETMWD will develop a spatially explicit or mass balance model, such as 
SELECT, for the study area. 
 
NETMWD will collaborate with SAML, through TSSWCB project 09-55, to conduct bacterial 
source tracking (BST) in the study area to assess and identify different sources contributing to 
bacteria loadings. Library-independent BST utilizing the Bacteroidales PCR genetic test will be 
combined with limited library-dependent BST utilizing the ERIC-PCR and RP combination 
method. The Texas Known Source Library may need to be supplemented with known fecal 
samples from the study area. NETMWD will collect duplicate water samples from a subset of 
those collected through Task 5 and provide to SAML for BST. Additionally, NETMWD will 
collect known fecal samples, if needed. 
 
NETMWD will collect information to be used to evaluate factors affecting attainment of 
recreational uses in the waterbodies in the study area. Methods used shall be consistent with the 
latest version of the TCEQ staff draft Recreational Use-Attainability Analyses (RUAAs) – 
Procedures for a Comprehensive RUAA and a Basic RUAA Survey.  
 
NETMWD shall conduct a thorough historical information review of the recreational uses of the 
waterbody back to November 28, 1975.  
 
NETMWD will collect information to be used to evaluate factors affecting attainment of 
recreational uses in the waterbodies in the study area. Methods used shall be consistent with the 
latest version of the TCEQ staff draft Recreational Use-Attainability Analyses (RUAAs) – 
Procedures for a Comprehensive RUAA and a Basic RUAA Survey. NETMWD shall conduct a 
thorough historical information review of the recreational uses of the waterbody back to 
November 28, 1975. NETMWD will conduct field surveys at selected sites during the period 
people would most likely be using the waterbody for contact recreation. Field surveys shall 
ascertain the suitability of the streams for contact recreation use and shall document the 
hydrological characteristics of the stream, such as width and depth of channel and substantial 
pools, flow/discharge, and bank access. NETMWD shall collect a digital photographic record of 
each selected site during the field surveys. To aid in documenting existing uses, NETMWD shall 
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install, operate, and maintain motion-capture cameras at selected monitoring locations. In order 
to obtain information on existing and historical uses and stream characteristics, NETMWD shall 
conduct interviews of 1) users present during the field surveys, 2) streamside landowners along 
the field survey transects, 3) local residents, and 4) commercial providers of outdoor recreation 
goods and services. 
See Appendix B for the project-related work plan tasks related to data collection and schedule of 
deliverables for a description of work defined in this QAPP. 
 
See Section B1 for monitoring to be conducted under this QAPP. 
 
Revisions to the QAPP 
Until the work described is completed, this QAPP shall be revised as necessary and reissued 
annually on the anniversary date, or revised and reissued within 120 days of significant changes, 
whichever is sooner. The most recently approved QAPPs shall remain in effect until revisions 
have been fully approved; re-issuances (i.e., annual updates) must be submitted to the TSSWCB 
for approval before the last version has expired. If the entire QAPP is current, valid, and 
accurately reflects the project goals and organization’s policy, the annual reissuance may be done 
by a certification that the plan is current. This can be accomplished by submitting a cover letter 
stating the status of the QAPP and a copy of new, signed approval pages for the QAPP. 
 
Amendments 
Amendments to the QAPP may be necessary to reflect changes in project organization, tasks, 
schedules, objectives, and methods; address deficiencies and non-conformances; improve 
operational efficiency; and/or accommodate unique or unanticipated circumstances. Requests for 
amendments are directed from the NETMWD Project Manager to the TSSWCB Project Manager 
in writing. The changes are effective immediately upon approval by the TSSWCB Project 
Manager and Quality Assurance Officer. 
 
Amendments to the QAPP and the reasons for the changes will be documented, and revised 
pages will be forwarded to all persons on the QAPP distribution list by the WMS QAO. 
Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the 
annual revision process or within 120 days of the initial approval in cases of significant changes. 
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A7 Quality Objectives and Criteria 

Precision 
Precision is the degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves. It is a measure of agreement among 
replicate measurements of the same property, under prescribed similar conditions, and is an 
indication of random error. 
 
Field splits are used to assess the variability of sample handling, preservation, and storage, as 
well as the analytical process, and are prepared by splitting samples in the field. Control limits 
for field splits are defined in Section B5. 
 
Laboratory precision is assessed by comparing replicate analyses of sample/duplicate pairs in the 
case of bacterial analysis. Precision results are compared against measurement performance 
specifications and used during evaluation of analytical performance. Program-defined 
measurement performance specifications for precision are defined in Table A7.1. 
 
Representativeness 
Site selection, the appropriate sampling regime, the sampling of all pertinent media, and use of 
only approved analytical methods will assure that the measurement data represents the conditions 
at the site. Water quality data that are collected on a routine frequency are separated by 
approximately even time intervals. Although data may be collected during varying regimes of 
weather and flow, the data sets will not be biased toward unusual conditions of flow, runoff, or 
season. The goal for meeting total representation of the water body will be tempered by the 
potential funding for complete representativeness. 
 
Representativeness is a measure of how accurately a monitoring program reflects the actual 
water quality conditions and recreational uses. The representativeness of the data is dependent on 
the sampling locations, the conditions under which surveys are performed, and the survey 
procedures. According to TCEQ guidance, the RUAA field surveys would ideally be performed 
at a frequency of three sites per five stream miles. This would assure maximum capture of stream 
recreational uses. Additionally, sites will be surveyed preferentially during high recreational use 
potential, both temporally and hydrologically. The final determination of the applicability of 
individual and collective site recreational use conditions will be made in the Technical Report. 
 
Completeness 
The completeness of the data is basically a relationship of how much of the data is available for 
use compared to the total potential data. Ideally, 100% of the data should be available. However, 
the possibility of unavailable data due to accidents, insufficient sample volume, broken or lost 
samples, etc. is to be expected. Therefore, it will be a general goal of the project that 90% data 
completion is achieved. 
 
Comparability  
Confidence in the comparability of data sets for this project is based on the commitment of 
project staff to use only approved sampling and analysis methods and QA/QC protocols in 
accordance with quality system requirements and as described in this QAPP. Comparability is 
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also guaranteed by reporting data in standard units, by using accepted rules for rounding figures, 
and by reporting data in a standard format as specified in Section B10. 



TSSWCB QAPP #09-54 
Section A7 

Revision 1, 04-08-10 
Page 25 of 85 

 

 

Limit of Quantitation 

 
AWRLs (Table A7.1) are used in this project as the limit of quantitation specification, so data 
collected under this QAPP can be compared against the TSWQS. Laboratory limits of 
quantitation (Table A7.1) must be at or below the AWRL for each applicable parameter. 
  
Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided 
in Section B5.  RiboPrinting, ERIC-PCR, and Bacteroidales PCR procedures are included in 
TSSWCB Project 09-55:  Modeling Support and Bacterial Source Tracking For Big Cypress 
Creek Bacteria Assessment QAPP. 
 

Table A7.1 Measurement Performance Specifications for Instream and Effluent Monitoring 

Parameter Units Matrix  Method 
Parameter 

Code AWRL  LOQ 
Recovery 
at LOQ 

(%) 

Precision 
(RPD of 

LCS/LCSD) 

Bias 
% 

Rec. 
of 

LCS 

Completeness 
(%) 

pH 
standard 

units 
water 

SWQM 
Vol. 1 

00400 NA NA NA NA NA 90 

DO mg/L water 
SWQM 
Vol. 1 

00300 NA NA NA NA NA 90 

Specific 
Conductance 

µS/cm water 
SWQM 
Vol. 1 

00094 NA NA NA NA NA 90 

Temperature °C water 
SWQM 
Vol. 1 

00010 NA NA NA NA NA 90 

Flow cfs water 
TCEQ 
SOP 

00061 NA NA NA NA NA 90 

Flow 
Measurement 
Method 

1=gage; 
2=electric; 
3=mechanical; 
4=weir/flume; 
5=doppler 

water 
SWQM 
Vol. 1 

89835 NA NA NA NA NA 90 

Flow severity 

1=no flow; 
2=low; 
3=normal; 
4=flood; 
5=high; 
6=dry 

water 
TCEQ 

SOP V1 
01351 NA NA NA NA NA 90 

Present 
Weather 

1=clear; 
2=partly 
cloudy; 
3=cloudy; 
4=rain; 
5=other 

NA 
TCEQ 

SOP V1 
89966 NA NA NA NA NA 90 

Wind Intensity 

1=calm; 
2=slight; 
3=moderate; 
4=strong 

NA 
TCEQ 

SOP V1 
89965 NA NA NA NA NA 90 

Days since last 
significant 
rainfall 

days NA 
TCEQ 

SOP V1 
72053 NA NA NA NA NA NA 

E. coli MPN/100ml water 
Colilert 
System 

31699 1 1 NA 0.53 NA 90 

Holding time 
E. coli  
IDEXX 
Colilert 

Extended 
holding hours 

water NA 31704 NA NA NA NA NA 90 
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Table A7.1 (cont.) 

Parameter Method Type Method Method 
Description 

Precision Of Laboratory 
Duplicates1 Bias1 Percent 

Complete2 

E. coli isolation 3 
Membrane filter culture on 

modified mTEC agar 
USEPA 

1603 Membrane Filter N/A N/A N/A 

 
Notes: 1 Bias and laboratory method precision will be determined using isolates from known-source samples in a 

blind procedure, as discussed in Section B5. 
2 The objective is for 90% of the data to be collected. An additional objective for BST completeness is that 

sources for 70% of host-specific isolates can be identified. 
3  Laboratory procedures included TSSWCB Project 09-55: Modeling Support and Bacterial Source Tracking 
for Big Cypress Creek Bacteria Assessment Quality Assurance Project Plan. 
 

References: USEPA Methods for Chemical Analysis of Water and Wastewater, Manual #EPA-600/4-79-020. 
American Public Health Association, American Water Works Association and Water Environment Federation, Standard 

Methods for the Examination of Water and Waste Water, 20th Ed. 
TCEQ SWQM Procedures, Volume 1: Physical and Chemical Monitoring Methods, 2008 (RG-415) 
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A8 Special Training/Certification 
 
Field personnel receive training in proper sampling and field analysis. Before actual sampling 
or field analysis occurs, they will demonstrate to the QA Officer (or designee) their ability to 
properly calibrate field equipment and perform field sampling and analysis procedures. Field 
personnel training is documented and retained in the personnel file and will be available during 
a monitoring systems audit. 
 
Contractors and subcontractors must ensure that laboratories analyzing samples under this 
QAPP meet the requirements contained in section 5.4.4 of the NELAC standards (concerning 
Review of Requests, Tenders and Contracts). 
 
Field personnel will receive training on the calibration and operation of the YSI multi-
parameter sonde, SonTek FlowTracker, SonTek RiverCat, and On-Set pressure transducers. 
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A9 Documents and Records 
 
The documents and records that describe, specify, report, or certify activities are listed. The list 
below is limited to documents and records that may be requested for review during a monitoring 
systems audit. 
 
Field Documentation 
Field documentation will involve recording all instrument calibration/standards records, field 
measurements, and site characteristics on the forms supplied. There are separate forms for wet-
chemistry, and field monitoring (See Appendix C). 
 
All field notes will be written on the field forms. Any difficulties or unusual events encountered 
during sampling will be so noted and reviewed by the WMS QAO during their review. Once the 
sampling trip concludes, these field forms will be submitted to WMS for review and data entry.  
The field forms will be scanned and stored at WMS for the time period indicated in Table A9.1. 
All paper field forms and electronic copies will be submitted to NETMWD on an annual basis 
for records management.  
 
 
Laboratory Test Reports 
Test/data reports from the laboratory will document the test results clearly and accurately. 
Routine data reports will be consistent with the NELAC standards (Section 5.5.10) and include 
the information necessary for the interpretation and validation of data. 
 
The information in test reports will be consistent with the information that is needed to prepare 
data submittals to TSSWCB. 
 
Reports will be consistent with the NELAC standards and will include any additional 
information critical to the review, verification, validation, and interpretation of data. 
 
Electronic Data 
Data will be submitted to the TSSWCB in the event/result format specified in the TCEQ Data 
Management Reference Guide (DMRG) for transfer to TCEQ and upload to the Surface Water 
Quality Monitoring Information System (SWQMIS). The Data Summary as contained in 
Appendix C of this document will be submitted with the data. 
 
 
A station location request (SLOC) will be submitted to TCEQ for each sampling site in order to 
obtain a station identification number. 
 
All reported Events will have a unique TagID (see DMRG). TagIDs used in this project will be 
seven-character alphanumerics with the structure of the two-letter Tag prefix followed by a five 
digit number. 
 
Reporting Entity, Monitoring Entity, and Monitoring Type will reflect the project organization 
and monitoring type in accordance with the DMRG. The proper coding of Monitoring Type is 
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essential to accurately capture any bias toward certain environmental condition (for example, 
high flow events). The TSSWCB QAO should be consulted to assure proper use of the 
Monitoring Type code. 
 
Data Maintenance 
WMS will transfer all original field sheets and laboratory reports to NETMWD on an annual 
basis and will maintain scanned electronic copies for the time period indicated in Table A9.1.   
All hard copy records will be maintained by NETMWD until they are destroyed after five years. 
This will include paper copies of all analytical data, field data forms, field notebooks, and field 
instrument calibration notebooks. All data results will be maintained electronically as determined 
by the Data Management guidelines (See Section B10). All field and laboratory audit results and 
corrective action reports will be maintained by NETMWD. Data from sub-tier participants will 
be submitted to the WMS electronically and via hard copy. Electronic data will be stored at 
WMS for the duration defined and hard copy data submitted to WMS from sub-tier participants 
will be transferred to NETMWD on an annual basis. 
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Records and Documents Retention Requirements 
 

Table A9.1  Records and Documents Retention Requirements 
 
Document/Record 

 
Location 

 
Retention 

(yrs) 

 
Format 

QAPPs, amendments and appendices TSSWCB/NETMWD/WMS* 5 Paper/Paper/Electronic 

Field SOPs NETMWD/WMS* 5 Paper/Electronic 

Laboratory Quality Manuals ANA-LAB/WMS* 5 Paper/Electronic 

Laboratory SOPs ANA-LAB/WMS* 5 Paper/Electronic 

QAPP distribution documentation NETMWD/WMS* 5 Paper/Electronic 

Field staff training records NETMWD/WMS* 5 Paper/Electronic 

Field equipment calibration/maintenance 
logs 

WMS* 5 Electronic 

Field instrument printouts WMS* 5 Electronic 

Field notebooks or data sheets WMS* 5 Electronic 

Chain of custody records NETMWD/WMS* 5 Paper/Electronic 

Laboratory calibration records** ANA-LAB 5 Paper 

Laboratory instrument printouts** ANA-LAB 5 Paper 

Laboratory data reports/results** NETMWD/WMS*/ANA-LAB 5 Paper/Electronic/Paper 

Laboratory equipment maintenance logs** ANA-LAB 5 Paper 

Corrective Action Documentation NETMWD/WMS*/ANA-LAB 5 Paper/Electronic/Paper 

* WMS to retain electronic records only.  All paper documents will be transferred to NETMWD on an annual basis. 
** Laboratory Records must be retained in accordance with the NELAC standards. 
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B1 Sampling Process Design (Experimental Design) 

 
To provide sufficient water quality data to characterize bacteria loadings across the various flow 
regimes, NETMWD will conduct routine ambient monitoring at 14 sites once every two weeks. 
NETMWD will conduct effluent monitoring at the outfalls of 2 wastewater treatment facilities 
(WWTFs) once every two weeks in an effort to estimate possible contributions from wastewater 
discharges. NETMWD will conduct biased-flow monitoring under high flow (storm event 
influenced) conditions at the 14 stream sites and the 2 WWTFs during at least 8 storm events. 
 
The intent of event-based sampling is to monitor the impact of non-point sources on water 
quality during and immediately following a significant runoff event. Storm samples will be 
collected only after an extended period of time without substantial rainfall or significant runoff. 
Event-based sampling will occur no more frequently than once every 30 days and storm 
sampling will be spread throughout the study period. No more than five storm events will be 
sampled per year, unless drought or other conditions necessitate modifications to these 
guidelines. If such conditions arise, a request to modify the sampling regime will be submitted 
to the TSSWCB Project Manager for approval. 
 
Coordination between TPDES permittees and the TCEQ Regional Office will be required. 
Neither NETMWD nor TSSWCB shall submit WWTF data to TCEQ for use in permit 
compliance and enforcement; rather, WWTF data will only be used to estimate bacteria 
loadings from wastewater discharges and to assist TPDES permittees in improving management 
and operations.  
 
NETMWD will establish, and maintain, continuous flow monitoring gages in Hart Creek, 
Tankersley Creek, Walkers Creek and Prairie Branch. These sites shall be located as close to the 
confluence with Big Cypress Creek as is feasible. A barometric pressure logger will be installed 
and maintained at one station and the data will be used to compensate stage data for barometric 
pressure. Continuous flow at these stations will extend over 22 months.  Additionally, 
continuous flow reported for USGS gages on Big Cypress Creek at US 271 and SH 11 will be 
included in the data record. 
 
Field data and samples will be collected following procedures detailed in the TCEQ SWQM 
Procedures, Volume 1: Physical and Chemical Monitoring Methods, 2008 (RG-415). 
 
Samples collected by NETMWD will be delivered to Ana-Lab for processing and analysis; 
Ana-Lab will provide a subset of collected water samples to SAML for BST analysis (Table 
B1.1). SAML will perform Bacteroidales PCR on approximately 250 individual water samples 
collected between August 2009 and May 2011. The samples will include: 1) 12 sample events 
for each of the 14 stream sites; 2) 9 sample events for each of the 2 WWTFs; and 3) 4 sample 
events for each of the 14 stream sites and 2 WWTFs during storm events. SAML will also 
isolate and fingerprint (ERIC-RP) E. coli (one per site per sample event) from each of the 14 
stream sites and 2 WWTFs for 4 sample events and also 2 storm events; this results in a total of 
100 individual samples analyzed using ERIC-PCR. 
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Table B1.1 Monitoring Sites and Samples to be Analyzed using Bacteroidales PCR and ERIC-RP  

Segment 
Site 
Number 

Site 
Description 

Latitude 
Longitude 

Sample 
Matrix 

Monitoring Frequencies 

Field Flow E. coli Biased Flow Continuous Flow 

0404B 18326 
Dragoo Creek 
at Titus CR 
2400 

33.15724 
-95.027 

Water 44* 44* 44* 8** -- 

0404B 10264 
Tankersley 
Creek at  
FM 899 

33.155369 
-95.003694 

Water 44* 44* 44* 8** -- 

0404B 10263 
Tankersley 
Creek at 
FM 127 

33.138371 
-94.997661 

Water 44* 44* 44* 8** -- 

0404B 10261 
Tankersley 
Creek at 
FM 3417 

33.095894 
-94.986475 

Water 44* 44* 44* 8** 22 months 

0404 10310 

Big Cypress 
Creek at  

US 271 

33.072987 
-94.965431 

Water 44* 44* 44* 8** 22 months+ 

0404K 16454 Walkers Creek 
at US 271 

33.051731 
-94.960789 

Water 44* 44* 44* 8** 22 months 

0404C EV01 Evans Creek at 
US 67 

33.18587 
-94.91866 

Water 44* 44* 44* 8** -- 

0404C HC01 Hayes Creek at 
US 67 

33.17326 
-94.95063 

Water 44* 44* 44* 8** -- 

0404C 10273 Hart Creek at 
US 67 

33.176048 
-94.942108 

Water 44* 44* 44* 8** -- 

0404C 10272 
Hart Creek at 
SH 49 

33.142319 
-94.938389 

Water 44* 44* 44* 8** -- 

0404C 10266 
Hart Creek at  

CR SE-12 
33.094185 
-94.944356 

Water 44* 44* 44* 8** 22 months 

0404 UT01 
Unnamed BCC 
trib at Dukes 
Chapel Rd 

33.03612 
-94.91969 

Water 44* 44* 44* 8** -- 

0404J PB01 Prairie Branch 
at FM 2348 

33.05159 
-94.8869 

Water 44* 44* 44* 8** 22 months 

0404 10308 Big Cypress 
Creek at SH 11 

33.01973 
-94.883558 

Water 44* 44* 44* 8** 22 months+ 

0404C 16467 
City of Mt. 
Pleasant 
WWTF † 

33.10416 
-94.948156 

Water 44* 44* 44* 8** -- 

0404B 16468 
Pilgrim’s Pride 
Processing 
WWTF † 

33.139095 
-94.995322 

Water 44* 44* 44* 8** -- 

*    Sampling (instream and WWTF) once every two weeks from August 2009 through May 2011 
**  Storm events sampled over 22 months (August 2009 through May 2011) 
+     Data obtained from USGS gage 

        †    Pending authorization from the WWTF operators and TCEQ 
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Table B1.1. (continued) 

‘X’ denotes a single 
sampling event 1 2009 2010 

T
ot

al
 #

 S
am

pl
es

 

Parameter Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 

Bacteroidales              

25
0 

S
am

pl
es

 Stream (14) X X X X X X X X X X X X 168 

WWTFs (2) X X X  X  X X X X  X 18 

Storm - Stream (14)2 X   X   X   X   56 

Storm - WWTFs (2) X   X   X   X   8 

E. coli (ERIC-RP)              

10
0 

S
am

pl
es

 Stream (14) X   X   X   X   56 

WWTFs (2) X X  X   X X  X   12 

Storm - Stream (14)2    X      X   28 

Storm - WWTFs (2)    X      X   4 
1 An ‘X’ denotes one complete subset (1 sample collected from each site) of samples collected to be analyzed for respective BST analysis.  
2
  Approximately one storm event sample will be analyzed per site per quarter using Bacteroidales PCR and every other quarter using ERIC-

RP. Storm sampling timeframe may also vary depending on the timing of run-off producing storms. 
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B2 Sampling Methods 
 
Field Sampling Procedures 
Field sampling, staff gauge installation, and development of flow rating curves will be conducted 
according to procedures documented in the TCEQ SWQM Procedures Volume 1: Physical and 
Chemical Monitoring Methods, 2008 (RG-415). 
 
WMS will install staff gauges at 12 stream sites where a USGS gage is not present. During the 
initial set up, the site will be surveyed prior to installing the staff gauge. At stations where a staff 
gauge cannot be permanently installed (such as being attached to a concrete bridge pier), a local 
datum/benchmark will be referenced, marked and recorded in the field notes during the staff 
gauge installation. The datum will not be referenced to elevation, but GPS coordinates will be 
recorded for the benchmark. The datum is necessary in order to reinstall or replace a damaged 
staff gauge. After the survey is completed and the staff gauge is installed, a flow measurement 
will be made. 
 
Additional flow measurements will be made at each station at least four times per year. The 
measurements will be made during various flow regimes (low, normal and high) in order to 
develop and refine a rating curve for each station. A discharge measurement will not be made by 
the field technician at the time of sample collection at these sites; however, the stage shown on 
the staff gauge will be recorded onto the field sheet. (Discharge reported for the USGS gage 
stations and the WWTFs will be recorded on the field sheet at the time of sample collection.) 
After the rating curve is developed, the stage reported on the field sheets will be converted to 
discharge. The rating curve development process may take several months to complete 
depending upon the amount of rainfall received in the watershed and the frequency of runoff 
events. 
 
WMS will make all flow measurements using acoustic Doppler meters unless water is too 
shallow to use a Doppler instrument.  In extremely shallow water, a cut-throat flume will be used 
to measure discharge. At wadable stations, WMS will use a SonTek FlowTracker ADV. At sites 
too deep to wade, measurements will be made using a SonTek RiverSurveyor. Flow 
measurements will be made following the guidelines outlined in the TCEQ SWQM Procedures 
Volume 1: Physical and Chemical Monitoring Methods, 2008 (RG-415) and the procedures listed 
in Appendix E. 
 
WMS will establish, and maintain, continuous water level recorders in Hart Creek, Tankersley 
Creek, Walkers Creek and Prairie Branch. These sites will be located as close to the confluence 
with Big Cypress Creek as is feasible. An additional site may be added in Tankersley Creek 
below Tankersley Lake if releases from the reservoir are not continuously recorded. Average 
daily discharge will be calculated from the hourly stage data recorded by non-vented pressure 
transducers installed at these sites.  Average daily discharge for USGS gage #07344493 (Big 
Cypress Creek at US271) and USGS gage #07344500 (Big Cypress Creek at SH11) will be 
recorded. 
 
WMS will install pressure transducers (See Appendix D) at each continuous monitoring station. 
WMS will download the transducers monthly and perform routine site maintenance as needed. 
Routine maintenance will include removing debris from the staff gauge, replacing instrument 
batteries, and removing sediment. The water level shown on the staff gauge will be recorded 
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each time the site is serviced. A barometric pressure logger will be installed at one of the 
continuous flow stations located near the central portion of the watershed.  Barometric pressure 
data will be recorded hourly and downloaded monthly. This information will be used to 
compensate stage data for barometric pressure changes prior to conversion to discharge.  
 
All routine and biased-flow monitoring will be conducted by NETMWD. Field data and bacteria 
samples will be collected at all stream sites. Field parameters will not be measured at the 
WWTFs. Field parameters for temperature, specific conductance, pH and DO will be obtained 
using a YSI Model 600XLM multi-parameter sonde. All bacteria samples will be collected mid-
channel and upstream of bridge and road crossings. The sample will be collected at 0.3 meter 
depth or at mid-depth if the stream or WWTF outfall is less than 0.3 meter deep. At most 
stations, bacteria samples will be collected from the bridge or stream bank directly into the 
sample bottle attached to the end of a telescoping pole. At sites where samples are collected by 
the technician entering the stream, the sample will be collected upstream of the technician and 
away from disturbed sediments. All samples will be collected directly into a pre-cleaned bottle 
and labeled according to section B3 of the QAPP. 
 
NETMWD will conduct biased-flow monitoring under high flow conditions at the 14 stream 
sites and the 2 WWTFs during at least 8 storm events. Field parameters will be obtained at the 
stream stations only. Event-based samples should be collected after an extended period of time 
without substantial rainfall or runoff. For the purposes of this study, a substantial storm event 
will be defined as more than 1” rain in eight hours or a 10% or greater increase in flow in Big 
Cypress Creek. Rainfall reported for USGS Gage #0734489 (Lake Bob Sandlin near Mt. 
Pleasant) and flow from USGS Gage #07344500 (Big Cypress Creek at SH11) will be used to 
make this determination. Event-based sampling may be conducted when either of these 
conditions exists.  Samples will not be collected more frequently than once every 30 days. Storm 
sampling will also be spread throughout the study period with no more than five events per year, 
unless drought or other conditions necessitate a modification to these guidelines. 
 
All ambient and event-based Bacteroidales and BST samples will be collected by NETMWD at 
the time of E. coli sample collection. These samples will be delivered to Ana-Lab within the 
specified holding times. 
 
Daily rainfall totals reported for USGS Gage #0734489 will be recorded and will be used for 
reference and data analysis purposes. 
 
The sample volumes, container types, minimum sample volume, preservation requirements, and 
holding time requirements are specified in table B2. 
 
BST samples will only be taken when water is flowing, and the flow severity at the time of 
sample collection will be recorded on the field data sheet. If water is pooled but not flowing or if 
the stream is dry, BST samples will not be collected. Water samples will be collected directly 
from the stream at mid-channel into containers as specified in Table B2.1. The sample container 
will be held upstream of the sampler and care will be taken to avoid contact with sediment and 
the surface micro layer of water. All samples will be transported in an iced container to Ana-Lab 
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for analysis. A subset of water samples will be processed and shipped to SAML along with 
appropriate Chain of Custody forms (Appendix C). 
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Table B2.1   Instream and Effluent Monitoring 

Parameter Matrix Container Preservation Temp. Sample 
Size 

Holding 
Time 

E. coli water IDEXX bottle Ice, dark 4°C 100 ml 8 hours1 

E. coli water 
isolates 

NA- MUG 
agar 

Petri dish 100mm x 
15mm 

20% glycerol; 
80% tryptic soy 

broth 
44.5°C 

5 colony 
streaks 

20 – 24 hrs, 
then frozen 
indefinitely 

Bacteroidales Supor filters 
15 ml centrifuge 

tube 
GITC buffer 4°C 100 ml 

6 hours1, filters 
indefinitely 

1  8 hours to deliver to laboratory. In the case that this 8-hour holding time is not met, the E. coli quantitative count will be flagged and not 
reported, though the Bacteroidales PCR will still be valid. 

 
Processes to Prevent Cross Contamination 
Procedures outlined in the TCEQ SWQM Procedures Volume 1 outline the necessary steps to 
prevent cross-contamination of samples. These include such things as direct collection into 
sample containers and the use of commercially pre-cleaned sample containers. 
  
Documentation of Field Sampling Activities 
Field sampling activities are documented on the Field Data Sheet as presented in Appendix F. 
For all visits, station ID, location, sampling time, sampling date, sampling depth, preservatives 
added to samples, and sample collector’s name/signature are recorded. Values for all measured 
field parameters are recorded. Detailed observational data are recorded including water 
appearance, weather, biological activity, stream uses, unusual odors, specific sample 
information, missing parameters, days since last significant rainfall, and flow severity. 
 
The following will be recorded for all visits: 

1. Station ID 
2. Sampling Date 
3. Station Description 
4. Sampling depth 
5. Sampling time 
6. Sample collector’s name/signature 
7. Values for all field parameters 
8. Detailed observational data, including: 

a. water appearance 
b. weather 
c. biological activity 
d. unusual odors 
e. pertinent observations related to water quality or stream uses (e.g., 

exceptionally poor water quality conditions/standards not met; stream uses 
such as swimming, boating, fishing, irrigation pumps, etc.) 

f. watershed or instream activities (events impacting water quality, e.g., bridge 
construction, livestock watering upstream, etc.) 

g. specific sample information 
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h. missing parameters (i.e., when a scheduled parameter or group of parameters 
is not collected) 

 
Field sampling activities for recreational use attainability tasks are documented on the Field Data 
Sheets, Interview Forms, and Summary Sheets as specified by the most recent version of the 
TCEQ Procedures for a Comprehensive RUAA and a Basic RUAA Survey. Versions of these 
forms for this project are found in Appendix F. 
 
Recording Data 
For the purposes of this section and subsequent sections, all personnel follow the basic rules for 
recording information as documented below: 
 

1. Legible writing in indelible, waterproof ink with no modifications, write-overs or cross-
outs; 

2. Changes should be made by crossing out original entries with a single line, entering the 
changes, and initialing and dating the corrections.  

3. Close-outs on incomplete pages with an initialed and dated diagonal line. 
 
 
Deficiencies, Nonconformances and Corrective Action Related to Sampling Requirements 
Deficiencies are defined as unauthorized deviation from procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate. Deficiencies related to sampling methods requirements include, but are not 
limited to, such things as sample container, volume, and preservation variations, 
improper/inadequate storage temperature, holding-time exceedances, and sample site 
adjustments. 
 
Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff and 
reported to the cognizant field or laboratory supervisor who will notify the WMS QAO. The 
WMS QAO will notify the WMS Project Manager of the potential nonconformance within 24 
hours. The staff member identifying the deficiency will initiate a record on the Deficiency 
Worksheet to document the deficiency. 
 
The WMS QAO, in consultation with WMS Project Manager (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance. If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the deficiency worksheet will be completed accordingly. If it is 
determined a nonconformance does exist, the WMS QAO in consultation with WMS Project 
Manager will determine the disposition of the nonconforming activity or item and necessary 
corrective action(s); results will be documented by the WMS QAO by completion of a NR. 
 
NRs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency; action(s) to prevent recurrence; individual(s) responsible for each action; the 
timetable for completion of each action; and, the means by which completion of each corrective 
action will be documented. NRs will be included with quarterly progress reports. In addition, 
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significant conditions (i.e., situations which, if uncorrected, could have a serious effect on safety 
or on the validity or integrity of data) will be reported to the TSSWCB immediately both 
verbally and in writing. 
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B3 Sampling Handling and Custody 
 
Sample Labeling 
Samples will be labeled on the container with an indelible, waterproof marker. Label information 
includes: 

1. Sample Number, Bottle Letter, and Site Number 
2. Date and time of collection 
3. Sample Depth 
4. Initials of collector 
 

The COC form will accompany all sets of sample containers. 
 
Sample Handling 
Samples are collected in the field and stored in coolers on ice. Samples are delivered to the water 
quality laboratory in coolers with field data sheets (COC Forms) attached. The laboratory staff 
examines each sample container for anomalies and ensures that all container information 
matches the information on the appropriate field data sheet. If the information is present and 
correct, the Ana-Lab staff will receive the samples by signing the field data sheet “received by” 
block and entering the samples into the laboratory sample log book. At this instant, the samples 
become the responsibility of the Ana-Lab water quality laboratory. 
 
Sample Tracking 
Proper sample handling and custody procedures ensure the custody and integrity of samples 
beginning at the time of sampling and continuing through transport, sample receipt, preparation, 
and analysis. 
 
A sample is in custody if it is in actual physical possession or in a secured area that is restricted 
to authorized personnel. The field data sheet serves as the COC form to document sample 
handling during transfer from the field to the laboratory. The following information concerning 
the sample is recorded on the field data sheet form (See Appendix F). 
 

1. Date and time of collection 
2. Site identification 
3. Sample matrix 
4. Number of containers 
5. Residual chlorine 
6. Preservative used  
7. Was the sample filtered 
8. Analyses required 
9. Name of collector 
10. Custody transfer signatures and dates and time of transfer 
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Deficiencies, Nonconformances and Corrective Action Related to Chain-of Custody 
Deficiencies are defined as unauthorized deviation from procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate. Deficiencies related to chain-of-custody include but are not limited to delays in 
transfer, resulting in holding time violations; incomplete documentation, including signatures; 
possible tampering of samples; broken or spilled samples, etc. 
 
Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff and 
reported to the cognizant field or laboratory supervisor who will notify the WMS QAO. The 
WMS QAO will notify the WMS Project Manager of the potential nonconformance within 24 
hours. The staff member identifying the deficiency will initiate a record on the Deficiency 
Worksheet to document the deficiency. 
 
The WMS QAO, in consultation with WMS Project Manager (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance. If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the deficiency worksheet will be completed accordingly. If it is 
determined a nonconformance does exist, the WMS QAO in consultation with WMS Project 
Manager will determine the disposition of the nonconforming activity or item and necessary 
corrective action(s); results will be documented by the WMS QAO by completion of a NR. 
 
NRs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency; action(s) to prevent recurrence; individual(s) responsible for each action; the 
timetable for completion of each action; and, the means by which completion of each corrective 
action will be documented. NRs will be included with quarterly progress reports. In addition, 
significant conditions (i.e., situations which, if uncorrected, could have a serious effect on safety 
or on the validity or integrity of data) will be reported to the TSSWCB immediately both 
verbally and in writing. 
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B4 Analytical Methods 
 
The analytical methods are listed in Table A.1 of Section A7. Laboratories collecting data 
under this QAPP are compliant with the NELAC Standards, where applicable. 
 
Copies of laboratory SOPs are retained by Ana-Lab Corporation and are available for review 
by the TSSWCB. Laboratory SOPs are consistent with EPA requirements as specified in the 
method. 
 
 
Standards Traceability 
All standards used in the field and laboratory are traceable to certified reference materials. 
Standards and reagent preparation is fully documented and maintained in a standards log book. 
Each documentation includes information concerning the standard or reagent identification, 
starting materials, including concentration, amount used and lot number; date prepared, 
expiration date and preparer’s initials/signature. The bottle is labeled in a way that will trace 
the standard or reagent back to preparation. Standards or reagents used are documented each 
day samples are prepared or analyzed. 
 
Deficiencies, Nonconformances and Corrective Action Related to Analytical Methods 
Deficiencies are defined as unauthorized deviation from procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate. Deficiencies related to field and laboratory measurement systems include but 
are not limited to instrument malfunctions, blank contamination, quality control sample 
failures, etc. 
 
Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff and 
reported to the cognizant field or laboratory supervisor who will notify the WMS QAO. The 
WMS QAO will notify the WMS Project Manager of the potential nonconformance within 24 
hours. The staff member identifying the deficiency will initiate a record on the Deficiency 
Worksheet to document the deficiency. 
 
The WMS QAO, in consultation with WMS Project Manager (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance. If it 
is determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the deficiency worksheet will be completed accordingly. If it is 
determined a nonconformance does exist, the WMS QAO in consultation with WMS Project 
Manager will determine the disposition of the nonconforming activity or item and necessary 
corrective action(s); results will be documented by the WMS QAO by completion of a NR. 
 
NRs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency; action(s) to prevent recurrence; individual(s) responsible for each action; the 
timetable for completion of each action; and, the means by which completion of each 
corrective action will be documented. NRs will be included with quarterly progress reports. In 
addition, significant conditions (i.e., situations which, if uncorrected, could have a serious 
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effect on safety or on the validity or integrity of data) will be reported to the TSSWCB 
immediately both verbally and in writing. 
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B5 Quality Control 
 
Sampling Quality Control Requirements and Acceptability Criteria  
 
Table A7.1 lists the required accuracy, precision, and completeness limits for the parameters of 
interest. It is the responsibility of the WMS DM to verify that the data are representative. All 
incidents requiring corrective action will be documented through use of CARs. Laboratory 
audits, sampling site audits, and QA of field sampling methods will be conducted by the 
TSSWCB QAO or their designee. 
 
Field Split - A field split is a single sample subdivided by field staff immediately following 
collection and submitted to the laboratory as two separately identified samples according to 
procedures specified in the TCEQ SWQM Procedures, Volume 1. Split samples are preserved, 
handled, shipped, and analyzed identically and are used to assess variability in all of these 
processes. Field splits are collected for 10 percent of samples. 
 
Laboratory Measurement Quality Control Requirements and Acceptability Criteria  
Method Specific QC requirements – QC samples, other than those specified later this section, are 
run (e.g., sample duplicates, positive control, negative control, and media blank) as specified in 
the methods. The requirements for these samples, their acceptance criteria or instructions for 
establishing criteria, and corrective actions are method-specific. 
 
Detailed laboratory QC requirements and corrective action procedures are contained within the 
individual laboratory QAMs.  The minimum requirements that all participants abide by are stated 
below. 
 
Laboratory Duplicates – A laboratory duplicate is prepared by taking aliquots of a sample from 
the same container under laboratory conditions and processed and analyzed independently. 
 
A bacteriological duplicate is considered to be a special type of laboratory duplicate. 
Bacteriological duplicate analyses are performed on samples from the sample bottle on a 10% 
basis. Results of bacteriological duplicates are evaluated by calculating the logarithm of each 
result and determining the range of each pair. 
 
Measurement performance specifications are used to determine the acceptability of duplicate 
analyses as specified in Table A7.1. The specifications for bacteriological duplicates in Table 
A7.1 apply to samples with concentrations >10 MPN/100mL. 
  
Laboratory Blanks 
Laboratory blanks, or negative controls, consist of 100-ml aliquots of sterile distilled water that 
are processed in the same manner as a field sample, at the beginning and the end of a sample set. 
They are used to assess the sterilization techniques employed throughout the sample process. 
Laboratory blanks will be included at the beginning and the end of the sample set for each 
sampling event. The analysis of laboratory blanks should yield a value of no colonies detected. 
For Bacteroidales PCR, a laboratory blank will be analyzed with each batch of samples to ensure 
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no cross-contamination occurs during sample processing. In addition, negative controls will be 
analyzed for each batch of PCR samples. 
 
Positive Control 
Positive controls will be analyzed by SAML for each batch of E. coli ERIC-PCR and 
RiboPrinting, and Bacteroidales PCR samples. SAML will maintain live E. coli in tryptic soy 
broth and kept refrigerated until needed. Each time a set of samples is run a positive control will 
be performed in the lab using the same media and 1 ml of live E. coli which will be added to 99 
ml of sterile distilled water that will be run through the filter funnel system and the filter placed 
on the media. This control should always be positive for E. coli after recommended incubation 
time. In addition, positive controls will be analyzed for each batch of E. coli ERIC-PCR and 
RiboPrinting, and Bacteroidales PCR. 
 
Laboratory Duplicate 
Laboratory duplicates are used to assess precision. A laboratory duplicate is prepared by splitting 
aliquots of a single sample (or a matrix spike or a laboratory control standard) in the laboratory. 
Both samples are carried through the entire preparation and analytical process. Laboratory 
duplicates are run at a rate of one per batch. Acceptability criteria are outlined in Table A7.1 of 
Section A7. 
 
Precision is calculated by the relative percent difference (RPD) of duplicate results as defined by 
100 times the difference (range) of each duplicate set, divided by the average value (mean) of the 
set. For duplicate results, X1 and X2, the RPD is calculated from the following equation: 
 

RPD = (X1 - X2) × 100 
            (X1+X2) ÷2 

 
A bacteriological duplicate is considered to be a special type of laboratory duplicate and applies 
when bacteriological samples are run in the field as well as in the laboratory. Bacteriological 
duplicate analyses are performed on samples from the sample bottle on a 10% basis. Results of 
bacteriological duplicates are evaluated by calculating the logarithm of each result and 
determining the range of each pair. Performance limits and control charts are used to determine 
the acceptability of duplicate analyses. Precision limits for bacteriological analyses are defined in 
Table A7.1 and applies to samples with concentrations >10 cfu/100 ml. 
 
 
Failures in Quality Control and Corrective Action 
Notations of blank contamination will be noted in QPRs and the final report. Corrective action 
will involve identification of the possible cause (where possible) of the contamination failure. 
Any failure that has potential to compromise data validity will invalidate data, and the sampling 
event should be repeated. The resolution of the situation will be reported to the TSSWCB in the 
QPR. The CARs will be maintained by the SCSC Project Leader and the TSSWCB PM. 
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Deficiencies, Nonconformances and Corrective Action Related to Quality Control 
Deficiencies are defined as unauthorized deviation from procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate. Deficiencies related to Quality Control include but are not limited to quality 
control sample failures. 
 
Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff and 
reported to the cognizant field or laboratory supervisor who will notify the WMS QAO. The 
WMS QAO will notify the WMS Project Manager of the potential nonconformance within 24 
hours. The staff member identifying the deficiency will initiate a record on the Deficiency 
Worksheet to document the deficiency. 
 
The WMS QAO, in consultation with WMS PM (and other affected individuals/organizations), 
will determine if the deficiency constitutes a nonconformance. If it is determined the activity or 
item in question does not affect data quality and therefore is not a valid nonconformance, the 
deficiency worksheet will be completed accordingly. If it is determined a nonconformance does 
exist, the WMS QAO in consultation with WMS PM will determine the disposition of the 
nonconforming activity or item and necessary corrective action(s); results will be documented by 
the WMS QAO by completion of a NR. 
 
NRs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency; action(s) to prevent recurrence; individual(s) responsible for each action; the 
timetable for completion of each action; and, the means by which completion of each corrective 
action will be documented. NRs will be included with quarterly progress reports. In addition, 
significant conditions (i.e., situations which, if uncorrected, could have a serious effect on safety 
or on the validity or integrity of data) will be reported to the TSSWCB immediately both 
verbally and in writing. 
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B6 Instrument/Equipment Testing, Inspection and Maintenance 
 
Flow gauge testing and maintenance requirements are contained with Appendix E of this 
document. 
 
All instream sampling equipment testing and maintenance requirements are detailed in the TCEQ 
SWQM Procedures, Volume 1. Equipment records are kept on all field equipment and a supply 
of critical spare parts is maintained by the WMS Technical Coordinator. 
 
BST Analysis: 
To minimize downtime of all measurement systems, spare parts for laboratory equipment will be 
kept in the laboratory, and all laboratory equipment must be maintained in a working condition. 
All laboratory equipment will be tested, maintained, and inspected in accordance with 
manufacturer's instructions and recommendation in Standard Methods for the Examination of 
Water and Wastewater, 21st Edition. Maintenance and inspection logs will be kept on each piece 
of laboratory equipment. 
 
Records of all tests, inspections, and maintenance will be maintained and log sheets kept 
showing time, date, and analyst signature. These records will be available for inspection by the 
TSSWCB. 
 
Failures in any testing, inspections, or calibration of equipment will result in a NR and resolution 
of the situation will be reported to the TSSWCB in the QPR. The NRs will be maintained by the 
SCSC Project Leader and the TSSWCB PM. 
 
Table B6.1. Equipment Inspection and Maintenance Requirements 

Equipment Relevant Testing, Inspection & Maintenance Requirement 
Thermometers SM 9020 B 3.a 
PCR Thermal cycler Per manufacturer & annual preventative maintenance 
RiboPrinter Per manufacturer & annual preventative maintenance 
Water deionization units SM 9020 B 3.d 
Media dispensing apparatus SM 9020 B 3.f 
Autoclaves SM 9020 B 3.h 
Refrigerator SM 9020 B 3.i 
Ultra Low Freezer SM 9020 B 3.j 
Membrane filter equipment SM 9020 B 3.k 
Ultraviolet sterilization lamps SM 9020 B 3.l 
Biological safety cabinet SM 9020 B 3.m 
Incubators SM 9020 B 3.o 
Glassware and plastic ware SM 9020 B 4.a 
Utensils and containers SM 9020 B 4.b 
Dilution water bottles SM 9020 B 4.c 
 
All laboratory tools, gauges, instrument, and equipment testing and maintenance requirements 
are contained within laboratory QAMs. Testing and maintenance records are maintained and are 
available for inspection by the TSSWCB. Instruments requiring daily or in-use testing may 
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include, but are not limited to, water baths, ovens, incubators, refrigerators, and laboratory pure 
water. Critical spare parts for essential equipment are maintained to prevent downtime. 
Maintenance records are available for inspection by the TSSWCB. 
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B7 Instrument/Equipment Calibration and Frequency 
 
Operation procedures for the SonTek Doppler FlowTracker ADV are included in Appendix F of 
this document. Operation procedures for the SonTek RiverCat are included in Appendix F.  
 
YSI, Inc. calibration requirements are contained in the TCEQ SWQM Procedures, Volume 1. 
Post-calibration error limits and the disposition resulting from error are adhered to. Data not 
meeting post-error limit requirements invalidates associated data collected subsequent to the pre-
calibration and are not submitted to the TSSWCB. 
 
Detailed laboratory calibrations are contained within the Ana-Lab QAM. 
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B8 Inspection/Acceptance of Supplies and Consumables 
 
New batches of supplies are tested and the results recorded in the appropriate logbook before 
use to verify that they are not contaminated. The Ana-Lab QAM provides additional details on 
acceptance requirements for laboratory supplies and consumables. 
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B9 Non-direct Measurements 
 

Historical data will be retrieved from the SWQMIS. Historical data were collected and 
analyzed consistently with TCEQ SWQM Procedures, Volume 1 under the SWQM QAPP or 
CRP QAPP or EPA approved Cypress Creek Basin QAPP and therefore are considered 
representative of ambient conditions and will be comparable to data collected under this 
project. Table B9.1 shows the date range of data for each of seven existing sites for which 
SWQMIS has historical data. The mean and median will be computed for each parameter as 
well as the number of water quality criteria exceedances, as applicable. This information will 
be compared statistically to the results of data collected under this project. Due to the historical 
data’s comparability to the data collected under this project, there are not limitations on their 
use. 
 
Table B9.1 Historical Data 
 

Site Number Site Name Date Range of Historical Data 
10261 Tankersley Creek at FM 3417 12/00 – 04/05 

10263 Tankersley Creek at FM 127 05/04 – 04/05 
10264 Tankersley Creek at FM 889 10/02 – 04/05 
10266 Hart Creek at Titus CR SE-12 10/02 – 08/07 
10272 Hart Creek at SH 49 10/02 – 08/03 
10308 Big Cypress Creek at SH 11 12/00 – 08/07 
10310 Big Cypress Creek at US 271 5/07 – 08/07 

 
Additionally, data collected by NETMWD will be collected in accordance with that approved 
QAPP. Data utilized from this project will include water quality samples collected from 
designated stream crossings and WWTFs and will be delivered to Ana-Lab for processing 
within required holding times. Ana-Lab will prepare samples to be shipped to SAML. 
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B10 Data Management Process 
 
 
Figure B10.1 Data Flow 
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Data Path 
Samples are collected and are transferred to the laboratory for analyses as described in Sections 
B1 and B2. Sampling information (e.g. site location, date, time, sampling depth, etc.) is used to 
generate a unique sampling event in a database. Measurement results from both the field data 
sheets and laboratory data sheets are manually entered into the database for their corresponding 
event. Customized data entry forms facilitate accurate data entry. Following data verification and 
validation, the data are exported from the database to pipe-delimited text files in TCEQ format 
for reporting to TSSWCB. Upon completion of a data review, TSSWCB will submit these files 
to TCEQ for entry into SWQMIS. 
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Record-keeping and Data Storage 
WMS will scan and transfer all paper field sheets and laboratory reports to NETMWD on an 
annual basis and will maintain electronic copies for the time period indicated in Table A9.1. All 
hard copy records will be maintained by NETMWD until they are destroyed after ten years. This 
will include paper copies of all analytical data, field data forms, and field instrument calibration 
notebooks.  All field and laboratory audit results and corrective action reports will be maintained 
by NETMWD.  Data from sub-tier participants will be submitted to the WMS electronically and 
via paper copy.  

 
Data Verification/Validation  
The control mechanisms for detecting and correcting errors and for preventing loss of data 
during data reduction, data reporting, and data entry are contained in Sections D1, D2, and D3. 
 
Laboratory technicians review all data before finalizing data reports, if needed and the sample is 
still within holding time the technician will reanalyze samples not meeting QA requirements. 
The Laboratory Manager reviews all data following analysis and checks for calculation errors or 
data entry errors. The WMS Data Manager performs a third review of data to determine validity 
within this QAPP. 
 
Data that is not valid, for quality reasons, is rejected by the data manager, and the corresponding 
data will not be submitted to the TSSWCB. 
 
Forms and Checklists 
See Appendix F for the Field Data Sheets, Laboratory Data Sheets. 
See Appendix C for the Data Summary. 
 
Data Handling, Hardware, and Software Requirements 
The data management program will interface with the data users to assure efficient retrieval and 
manipulation of screened, quality assured data. Staff with data management skills, who have 
sufficient understanding of database administration and operation to coordinate the data elements 
needed and manage the available resources, such as trend analysis, web page updates, or public 
presentation will provide direct support to the various data. Administrative and data management 
needs can be filled with the use of current staff that have already been given appropriate training. 
The need for staff at a more specialized skill level is only occasional, and may be met by the use 
of consultants. 
 
The primary source of data used to satisfy the objectives of the Big Cypress Creek Bacteria 
Assessment is the descriptive data collected on water quality and natural resources within the 
project area. This data must be collected by reliable personnel using the established methods 
described in the TCEQ Program Guidance and specifically adapted to Big Cypress Creek 
Bacteria Assessment activities in the Quality Assurance Project Plan (QAPP). In addition, the 
data will be supplemented by acquired data sets, which may be used to establish a regional 
context, or to evaluate possible correlations between identified water quality problems and their 
likely sources. These data sets must be screened and assessed for usefulness and credibility 
before being integrated into the basin assessment report. 
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The large amount of data involved will need to be readily updateable and efficiently managed.   
The data must be efficiently sorted and grouped for statistical analysis. The ability to present this 
data in both a graphic and tabular format may be necessary to effectively communicate both the 
results and basis for basin assessments to the public. This action requires the procurement and 
use of software that has the ability to produce both graphics and tables. 
 
The recommended software and hardware required to meet the basic requirements of the 
program have been identified, and are being utilized by NETMWD and WMS. Program 
requirements are continually evaluated by NETMWD and its consultants to insure that hardware 
continue to be adequate to meet those requirements. Criteria for hardware will include 
performance capable of running anticipated software and potentially useful future software 
products, as well as storage capacity appropriate to maintain all program-related software, and 
numerous years of data. Criteria for software will include the capability to manipulate, evaluate, 
report, and manage data consistent with the basic requirements of the water quality assessments. 
 
Data management procedures have been developed to screen and digitally store data, convert the 
data received in non-compatible formats to a format suitable for analysis, apply quality control 
and assurance procedures, provide data access for current and future users of the data, and 
support assessments of water quality conditions within the basin. These procedures utilize 
personal computer technology to manage the data associated with the individual tasks of the 
program. 
 
Once the data has been entered, screened, and quality-checked it will be submitted to TSSWCB 
in the TCEQ required format for entry into the SWQMIS database. The data will also be 
transmitted to NETMWD to be maintained for dissemination.  
 
WMS maintains commercial software operating in the Microsoft Windows environment. 
Microsoft Office, which includes Microsoft Word, Microsoft Excel, and Microsoft Access, is 
maintained for report preparation, data entry, and exploratory data analysis. Once entered, 
screened, and quality checked, the data is converted into delimited text files for database storage 
and transfer to TSSWCB and NETMWD. The NETMWD computer system is a Microsoft 
Windows based system with Microsoft Office maintained for general report production and 
correspondence. Additional software similar to that already available at WMS, but not currently 
maintained by NETMWD, may need to be installed in the future to facilitate data use and 
manipulation. 
 
Information Resource Management Requirements 
Applicable information resource management requirements for the planning agency are satisfied 
through the utilization of the process outlined in the previous Data Management sections. The 
TCEQ has the following data specification requirements: the Surface Water Quality Monitoring 
Data Management Reference Guide, GIS Policy (TCEQ OPP 8.11) and GPS Policy (TCEQ OPP 
8.12). Note that GPS certification is not required for positional data that will be used for photo 
interpolation in the SLOC request process. 
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Data will be managed in accordance with the TCEQ Surface Water Quality Monitoring Data 
Management Reference Guide and applicable Cypress Basin Planning Agency information 
resource management policies. 
 
Global Positioning System (GPS) equipment may be used as a component of the information 
required by the Station Location (SLOC) request process for creating the certified positional data 
that will ultimately be entered into the TCEQ's SWQMIS database. Any positional data obtained 
using a GPS will follow the TCEQ's OPP 8.11 and 8.12 policy regarding the collection and 
management of positional data.  
  
Positional data entered into SWQMIS will be collected by a GPS certified individual with an 
agency approved GPS device to ensure that the agency receives reliable and accurate positional 
data.  Certification can be obtained in any of three ways: completing a TCEQ training class, 
completing a suitable training class offered by an outside vendor, or by providing documentation 
of sufficient GPS expertise and experience. Contractors must agree to adhere to relevant TCEQ 
policies when entering GPS-collected data. 
  
In lieu of entering certified GPS coordinates, positional data may be acquired with a GPS and 
verified with photo interpolation using a certified source, such as Google Earth or Google Map. 
The verified coordinates and map interface can then be used to develop a new Station location. 
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C1 Assessments and Response Actions 
 
Table C1.1 Assessments and Response Actions 

Assessment 
Activity  

Approximate 
Schedule 

Responsible 
Party 

Scope Response 
Requirements 

Status Monitoring 
Oversight, etc. 

Continuous NETMWD Project 
Manager 

Monitoring of the project 
status and records to ensure 
requirements are being 
fulfilled. 

Report to TSSWCB 
in Quarterly 
Progress Reports 

Laboratory Inspection At least once per 
life of the project; 
dates to be 
determined by the 
TSSWCB 

Ana-Lab QAO Analytical and quality 
control procedures 
employed at the laboratory 

30 days to respond 
in writing to the 
TSSWCB to address 
corrective actions 

Monitoring Systems 
Audit 

At least once per 
life of the project; 
dates to be 
determined by 
TSSWCB 

WMS QAO The assessment will be 
tailored in accordance with 
objectives needed to assure 
compliance with the QAPP. 
Field sampling, handling 
and measurement; facility 
review; and data 
management as they relate 
to the project 

30 days to respond 
in writing to the 
TSSWCB to address 
corrective actions 

Site Visit At least once per 
fiscal year; dates 
to be determined 
by TSSWCB 

TSSWCB PM Status of activities. Overall 
compliance with work plan 
and QAPP 

As needed 

 
 
BST Analysis: 
The types of assessments and response actions for data collection activities and corrective 
action applicable for the QAPP for SAML are detailed in the Project 09-55 QAPP (Table 
C1.1). 
 
The types of assessments and response actions for data collection activities and corrective 
action applicable for the QAPP for BAEN are detailed in the Project 09-55 QAPP (Table 
C1.2). 
  
Corrective Action 
The WMS QAO is responsible for implementing and tracking corrective action procedures as a 
result of audit findings. Records of audit findings and corrective actions are maintained by both 
the TSSWCB PM and the WMS QAO. 
 
If audit findings and corrective actions cannot be resolved, then the authority and responsibility 
for terminating work is specified in the TSSWCB QMP and in agreements or contracts 
between participating organizations. 
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C2 Reports to Management 
 
Reports to TSSWCB Project Management 
All reports detailed in this section are contract deliverables and are transferred to the TSSWCB 
in accordance with contract requirements. 
 
Quarterly Progress Report – Summarizes the NETMWD activities for each task; reports 
problems, delays, and corrective actions; and outlines the status of each task’s deliverables. 
 
Final Project Report – Summarizes the NETMWD activities for the entire project period 
including a description and documentation of major project activities; evaluation of the project 
results and environmental benefits: 

• monitoring data files and Data Summary; 
• Technical Report characterizing trends and variability in historical water quality 

monitoring data; 
• Technical Report characterizing trends and variability in collected water quality 

monitoring data. 
 
Reports to NETMWD Project Management 
WMS Project Manager and QAO conduct quarterly management review reports to cover QA/QC 
activities, data completion, and status of project objectives. 
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D1 Data Review, Verification, and Validation 
 

For the purposes of this document, data verification is a systematic process for evaluating 
performance and compliance of a set of data to ascertain its completeness, correctness, and 
consistency using the methods and criteria defined in the Ana-Lab QAM, SOPs, and this QAPP. 
Validation means those processes taken independently of the data-generation processes to 
evaluate the technical usability of the verified data with respect to the planned objectives or 
intention of the project. Additionally, validation provides a level of overall confidence in the 
reporting of the data based on the methods used. 
  
All data obtained from field and laboratory measurements will be reviewed and verified for 
conformance to project requirements, and then validated against the DQOs which are listed in 
Section A7. Only those data which are supported by appropriate quality control data and meet 
the measurement performance specification defined for this project will be considered acceptable 
and used in the project. 
 
The procedures for verification and validation of data are described in Section D2. The WMS 
Technical Coordinator is responsible for ensuring that field data are properly reviewed and 
verified for integrity. The Laboratory Supervisor is responsible for ensuring that laboratory data 
are scientifically valid, defensible, of acceptable precision and bias, and reviewed for integrity. 
The WMS Data Manager will be responsible for ensuring that all data are properly reviewed and 
verified, and submitted in the required format to the project database. The WMS QAO is 
responsible for validating a minimum of 10% of the data produced in each task. Finally, the 
WMS Project Manager, with the concurrence of the WMS QAO, is responsible for validating 
that all data to be reported meet the objectives of the project and are suitable for reporting to 
TCEQ. 
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D2 Verification and Validation Methods 
 
All field and laboratory data will be reviewed, verified and validated to ensure they conform to 
project specifications and meet the conditions of end use as described in Section A7 of this 
document. 
 
Data review, verification, and validation will be performed using self-assessments and peer and 
management review as appropriate to the project task. The data review tasks to be performed 
by field and laboratory staff are listed in the first two sections of Table D2, respectively. 
Potential errors are identified by examination of documentation and by manual (or computer-
assisted) examination of corollary or unreasonable data. If a question arises or an error is 
identified, the manager of the task responsible for generating the data is contacted to resolve 
the issue. Issues which can be corrected are corrected and documented. If an issue cannot be 
corrected, the task manager consults with higher level project management to establish the 
appropriate course of action, or the data associated with the issue are rejected. Field and 
laboratory reviews, verifications, and validations are documented. 
 
After the field and laboratory data are reviewed, another level of review is performed once the 
data are combined into a data set. This review step as specified in Table D2 is performed by the 
WMS Data Manager and WMS QAO. Data review, verification, and validation tasks to be 
performed on the data set include, but are not limited to, the confirmation of laboratory and 
field data review, evaluation of field QC results, additional evaluation of anomalies and 
outliers, analysis of sampling and analytical gaps, and confirmation that all parameters and 
sampling sites are included in the QAPP. 
 
Another element of the data validation process is consideration of any findings identified 
during the monitoring systems audit conducted by the TSSWCB QAO. Any issues requiring 
corrective action must be addressed, and the potential impact of these issues on previously 
collected data will be assessed. After the data are reviewed and documented, the WMS Project 
Manager validates that the data meet the DQOs of the project and are suitable for reporting to 
TSSWCB. 
 
If any requirements or specifications are not met, based on any part of the data review, the 
responsible party should document the nonconforming activities and submit the information to 
the WMS Data Manager with the data. This information is communicated to the TSSWCB by 
the NETMWD in the Data Summary. 
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Table D2.1: Data Review Tasks 
 

Field Data Review Responsibility 
Field data reviewed for conformance with data collection, sample handling and 
COC, analytical and QC requirements  

TC / QAO 

Post-calibrations checked to ensure compliance with error limits TC / QAO 
Field data calculated, reduced, and transcribed correctly TC / QAO 

Laboratory Data Review Responsibility 
Laboratory data reviewed for conformance with data collection, sample 
handling and COC, analytical and QC requirements to include documentation, 
holding times, sample receipt, sample preparation, sample analysis, project and 
program QC results, and reporting  

Laboratory Manager / QAO 

Laboratory data calculated, reduced, and transcribed correctly Laboratory Manager / QAO 
LOQs consistent with requirements for AWRLs. Laboratory Manager / QAO 
Analytical data documentation evaluated for consistency, reasonableness and/or 
improper practices 

Laboratory Manager / QAO 

Analytical QC information evaluated to determine impact on individual 
analyses 

Laboratory Manager / QAO 

All laboratory samples analyzed for all parameters Laboratory Manager / QAO 
Data Set Review Responsibility 
The test report has all required information as described in Section A9 of the 
QAPP 

DM / PM 

Confirmation that field and laboratory data have been reviewed DM / PM 
Data set (to include field and laboratory data) evaluated for reasonableness and 
if corollary data agree 

DM / PM 

Outliers confirmed and documented DM / PM 
Field QC acceptable (e.g., field splits and trip, field and equipment blanks)  DM / PM 
Sampling and analytical data gaps checked and documented DM / PM 
Verification and validation confirmed. Data meets conditions of end use and are 
reportable 

DM / PM 

WMS Staff: DM – Data Manager; PM – Project Manager; QAO – Quality Assurance Officer; TC – Technical Coordinator 
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D3 Reconciliation with User Requirements 
 

Data produced in this project, and data collected by other organizations (e.g., USGS, TCEQ, 
etc.), will be analyzed and reconciled with project data quality requirements. Data meeting 
project requirements will be used by TSSWCB and other project partners to assess sources of 
bacteria through data analysis and modeling and to ascertain the suitability of the streams for 
contact recreation use in order to facilitate local decision-making. Additionally, data meeting 
project requirements will be submitted by the TSSWCB to the TCEQ for use in the biennial 
CWA §305(b) assessment for the Texas Water Quality Inventory and 303(d) List. Data which do 
not meet requirements will not be submitted to SWQMIS nor will it be considered appropriate 
for any of the uses noted above. 
 



TSSWCB QAPP #09-54 
Appendix A 

Revision 1, 9-30-09 
Page 63 of 85 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A. Area Location Map 



TSSWCB QAPP #09-54 
Appendix A 

Revision 1, 9-30-09 
Page 64 of 85 

 

  



TSSWCB QAPP #09-54 
Appendix B 

Revision 1, 9-30-09 
Page 65 of 85 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B. Work Plan Excerpt 
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Tasks, Objectives, and Schedules 
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Appendix C. Data Summary and Checklist
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Data Summary 
 
Data Information  
 

Data Source: NETMWD  
  
Date Submitted:  
  
Tag_ID Range:  
  
Date Range:  

 

Comments 
 
Please explain in the space below any data discrepancies including: 

• Inconsistencies with AWRL specifications; 
• Failures in sampling methods and/or laboratory procedures that resulted in data that could 

not be reported to the TCEQ; and 
• Other discrepancies. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

WMS Data Manager: _________________________________ 
 
         Date: 
__________________________________ 
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DATA SUMMARY CHECKLIST 

 
A completed checklist must accompany all data sets submitted to the TSSWCB by WMS. 
 
Data Format and Structure      

     Y, N, or N/A 
A. Are there any duplicate Tag_Ids in the Events file?                    
B. Are all StationIds associated with assigned station location numbers?                   
C. Are all dates in the correct format, MM/DD/YYYY?                     
D. Are all times based on the 24 hour clock format, HH:MM?                    
E. Is the Comment field filled in where appropriate (e.g. unusual occurrence,                   
 sampling problems)? 
F. Are Source1, Source2 and Program codes used correctly?                    
G. Do the Enddates in the Results file match those in the Events file for                   
 each Tag_Id? 
H. Are all measurements represented by a valid Storet code with the correct units?                  
I.. Are there any duplicate Storet codes for the same Tag_Id?                    
J. Are there any invalid symbols in the Greater Than/Less Than (Gt/lt) field?                  
K. Are there any tag numbers in the Result file that are not in the Event file?                   
L. Have verified outliers been identified with a “1" in the Remark field?                   
 
Data Quality Review  
A. Are all the “less-than” values reported at or below the specified reporting limit?                  
B. Have checks on correctness of analysis or data reasonableness performed?                  
C. Have at least 10% of the data in the data set been reviewed against the field 
 and laboratory data sheets?                       
D. Are all Storet codes in the data set listed in the QAPP?                    
E. Are all StationIds in the data set listed in the QAPP?                     
 
Documentation Review 
A. Are blank results acceptable as specified in the QAPP?                    
B. Was documentation of any unusual occurrences that may affect water quality 
 included in the Event table’s Comments field?                     
C. Were there any failures in sampling methods and/or deviations from sample 
 design requirements that resulted in unreportable data? If yes, explain on next page.                 
D. Were there any failures in field and laboratory measurement systems that were 
 not resolvable and resulted in unreportable data?  If yes, explain on next page.                  
 
Describe any data reporting inconsistencies with performance specifications.  Explain failures in sampling methods and field and 
laboratory measurement systems that resulted in data that could not be reported to the TSSWCB. (attach another page if necessary):  
 
 
Submitted by:                                                                                                                                                                                                                                                                             
Date Submitted to TSSWCB:                                                                           
 
TAG Series:                                                                                                 
 
Date Range:                                                                                                 
 
Data Source:                                                                                                
 
Comments (attach file if necessary):                                                                                                    
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Appendix D. Pressure Transducer Operation and Maintenance  
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Appendix E. Acoustic Doppler Meter Operation 
 
 

• SonTek FlowTracker Instructions 
 

• SonTek RiverCat Instructions 
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SonTek Flow Tracker Steps 
 

1. Vent the handheld controller. 
2. Press the Yellow button to turn on unit. 
3. Press ENTER for Main Menu. 
4. From the Main Menu, press 3 to Start Data Run. 
5. Press 1 to specify file name. This will be the LIMS#. Use the numbered keys for either number 

or letters. Press ENTER. 
6. Press 9 to accept name. 
7. Press 1 to enter Site name. This will be the station ID #. Use the numbered keys for  either 

numbers or letters. Press ENTER. 
8. Press 2 to specify operator. Use the numbered keys for either number or letters. Press ENTER. 
9. Press 9 when ready to start data collection. 
10. Press ENTER. 
11. Press 1 to “Run Test” on the first measurement of the day. Press 2 to “Skip Test” on  subsequent 
measurements. 
12. Press LEW/REW  to indicate right edge water or left edge water. This will be Station 0 and a 

depth of 0. The location may vary depending how the tag line is setup. If your tape is setup so 
that the waters edge is at zero then enter location as Zero. If the waters edge is at a different 
number then enter the measurement at the waters edge. 

13. Press Next Station. 
14. Press Set Location. Enter you distance away from the edge. Press ENTER. 
15. Press Set Depth. Enter depth. Press ENTER. 
16. If everything is correct, press Measure. If you make a mistake and need to change location or 

depth you can do so before you press Measure. 
NOTE: If you press measure and it gives you a QC Boundary Good, Fair, Poor question you can 
either reposition or move obstacles or just press whatever it says to just go ahead and take the 
measurement. (follow the screen instructions. Best and Good are good, I try to improve Fair and 
Poor). 

17. After 40 seconds either a velocity measurement or QC warnings will be displayed. If you see a 
QC WARNING, determine if you need to repeat measurement, move obstacles, or adjust 
location. See common QC warnings. If you feel you need to repeat the measurement, press 2 and 
repeat measurement. If you are satisfied with the measurement press 1 to accept. The 
FlowTracker will automatically advance to the next Station. 

18. Repeat Steps 13-16. 
NOTE: For each consecutive station the FlowTracker will default to the next location in the 
same increment as the station before. In most cases this will be correct and you will only need to 
change the depth for each station and press Measure. If you feel velocity or depth increases 
significantly, shorten you increments by using Set Location. 

19. When you get to the last station you will almost always have to Set Location because it will be 
shorter than the other sections. Press End Section. Depth will be automatically set to 0. 

20. Press End Section again. FlowTracker will then remind you of any QC errors, look for stations 
with > 10 % of the flow. Add a station before or after those stations. Press End Section when 
complete. Review GC errors again. 

21.  Press 1 to End Section. 
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22. Press ENTER. 
23. This is the point of no return. Changes cannot be made to the measurement after this step. Press 

Calculate Discharge. Press Calculate Discharge again. 
24. Press 0 to Exit. 
 
Answers to Typical Questions: 

1. Abort will only abort the one measurement you are taking. If you press it, you will be 
able to Accept or Repeat the measurement. If you want to chuck the whole thing, you 
have to at least get to the point where you can End Section and Calculate Discharge. You 
can begin again but will have to start over and come up with a new file name. 

2. Delete will only delete things you enter, like file name when you are typing or location or 
depth. 

3. If you do forget to enter depth or location, when the measurement is finished, just press 2 
to repeat measurement and you can reenter set depth or location before you press 
measure. 

4. You can redo a measurement at any time BEFORE you completely End Section. You just 
have to input the correct location. It may ask you a few questions to make sure you want 
to redo the location, but it can be done. 

 
 
Common QC Warnings: 

1. High Angle- As long as the sensor is perpendicular to the tape, you are fine. 
2. High Spikes- Note your velocity reading. Check for obstacles and repeat. If you get the 

warning again see if velocities from first and second measurements are consistent. If they 
are accept reading. If not adjust probe and repeat. 

3. SNR variation- Repeat once. 
 
For the whole list see the manual software release notes Firmware 3.1 Software 2.10 
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SonTek RiverCat Quick Guide 
 

 
1) Turn System ON: 
Once the RiverCat has been assembled and the radio has been connected to the PC; turn on the 
RiverCat by pushing the Red Power Button. A series of red & green lights will flash on. 

 
2) Open RiverSurveyor 4.60: 

a) Double click the RiverSurveyor icon to open program. 
b) Click on the “Systems” icon. 
c) Choose the Comm port the “ADP” is connected.  
d) Make sure Baud Rate is 9600. 
e) Click “OK”. 
 

3) Connect to ADP: 
a) Once the instrument is “Found”, click on the “Go To ADP Setup” box. 
b) A status bar should appear as the software communicates with the ADP. 
c) Under Utilities on the right side: Click on Set System Time. 
d) Adjust clock or Click on “Match to Computer Time”. 
e) Once the clock is adjusted, click on “Close”. 
 

4) Calibrate the Compass: 
a) NOTE: Perform this operation outside and away from metal objects 
b) Under Utilities on the right side: Click on “Calibrate Compass” 
c) This will open a new box; choose “Start” 
d) Slowly and gently rock the RiverCat side-to-side & front to back while rotating at 

least 720 degrees. Take at least 1 – 2 minutes for this process. 
e) Once the rotation is complete, Select “Stop”. 
f) A report will appear on the quality of the calibration. Repeat the calibration if 

necessary. Otherwise, Click on “Close”. 
 

5) Create a File: 
Under “Basic Settings” Tab: 

a) Type in File name (up to 5 characters) 
b) Adjust the averaging interval as required – refer to manual about averaging intervals. 
c) Enter the “Magnetic Declination”. 
d) Enter the “Water Salinity”. 
e) Enter the Depth of Transducer head mounted below the water surface. 

 
Under the “Profiling Range” Tab:  

a) Enter the Maximum Depth of the water to be measured. 
b) The “Number of Cells”, “Cell Size”, and “Blanking Distance” will automatically be 

calculated by the software. Manual adjustment is available. 
 

Under the “Advanced Settings” Tab: 
a) Select the type of coordinate system – default is “ENU”. 
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b) Ensure that Bottom Track has “YES” selected. 
c) Recorder should be “Disabled”. 
d) Temperature Mode – “Measured”. 
e) Click “OK” 
f) “Transferring Files” Status bar should appear. 
g) Both “ADP” and “Btrack” on the bottom right side of the screen should be Green. 

 
6) Collect Data 

a) Near the top left side of the screen, click on the Green Triangle (Play Button). 
b) A status bar with “Interfacing with the ADP” and then “Verifying Settings” will appear. 
c) Click on the Red Circle (Record Button) to begin recording data 
d) Select “Left or Right Bank”  
e) Enter the Measured Distance from the edge of water. 
f) Select Bank Type – Sloped or Vertical. 
g) After a pass has been completed, Click on the Red Circle again. 
h) Enter the Ending Distance to the edge of water. 
i) To make another pass, repeat steps 6c through 6h. 
j) Once all of the measurements have been completed, Select the Black Box (Stop Button). 
k) The system will disconnect from the PC. 

 
NOTES: 

1) To change units (English to Metric); Select File and then Configuration. 
2) To view collected data, Select File and then Discharge Summary. 
3) For Best Results the boat speed should be slower or the same as the measured 

water speed (velocity). The Bs/Ws box will be black when the speeds are similar; 
Yellow when boat speed is 1X the velocity; Red when boat speed is 2X the 
velocity. 

 

SonTek Technical Support: 858.546.8327
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Appendix F.  Field and Chain of Custody Forms 
 
 

• Big Cypress Creek Bacteria Assessment Field Form 
 

• E. coli Chain of Custody Form 
 

• BST Preparation Chain of Custody Form 
 

• Bacteroidales Preparation Chain of Custody Form 
 
 

• Field and Laboratory Nonconformance Report 
 

• Field and Laboratory Deficiency Worksheet 
 



 

 

 
 

 
 
 
 Big Cypress Creek Bacteria Assessment

 Statio
n ID:       

Station Location: 
Sample(s) Collected By: 

Days Since 
Last Rain:   

Total Rainfall 
Days Inclusive Prior to 
Sampling (Inches):

Stream Conditions:
Stream Type: Present 

Weather:
perennial Clear 

intermittent w/ 
perennial pools 

Partly Cloudy
Cloudy

intermittent Rain 

Stage (ft.): 
Flow Severity:

No 
Flow 

Flood

Flow:                               
CFS             MGD 

Low 
Flow 

High

Norma
l 

Photos 
Taken 

Sample 
Depth 

(m) 

Air 
Temp 

ºC 

Water 
Temp 

Yes  / No       
Parameters 
sampled: Field E. coli
Evidence of Flow Fluctuations:  
        
Observed Stream Uses: 
        
Adjacent Land Use: 
        
Chann el Obstructions/Modifications:
        
Visual Observations:  (stream flow [if any], debris in water, canopy coverage, obvious signs of 
eutrophication, etc.): 
  
  

P.O. Box 1132                     Sulphur Springs, TX 75483                       903

TSSWCB QAPP #09

Big Cypress Creek Bacteria Assessment  
Field Form 

 
  Date:     

Total Rainfall - 7 
Days Inclusive Prior to 
Sampling (Inches): 

        

Stream Conditions:  (circle one)  
Present 

Weather:  Aesthetics: Wind 
Direction 

 Wilderness N NE 
Partly Cloudy Natural S SE 

Cloudy Common E NW 
 Offensive W SW 

Flow Severity:  Water Odor: Water Color: 

Flood None 
Sewag

e 
Clear 

Yello
w 

High Musky Other: Green Olive 

Dry Fishy   Brow
n 

Rust 

Water 
Temp 

ºC 

Sp. Cond 
µS/cm  

DO % 
sat 

DO 
mg/L 

DO 
chg 

         

E. coli BST Bacteroidales 
  

        

        

        
el Obstructions/Modifications:  

        
(stream flow [if any], debris in water, canopy coverage, obvious signs of 

P.O. Box 1132                     Sulphur Springs, TX 75483                       903-439-4741                 www.water
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Program Code: 09-
54 

  
Time: 

    

Wind Intensity 

Calm 
Slight 

Moderate 
Strong 

Water Clarity: 

Poor Good 

Fair 
Excellen

t 

pH 
(s.u.)   

    

 
  

    

    

    

    

    

4741                 www.water-monitor.com  
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Chain of Custody Form 
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Chain of Custody Form (cont.) 
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Field and Laboratory Nonconformance Report 
Big Cypress Creek Bacteria Assessment 

 
Date:  

Nonconformance/ 
Deficiency: 

 
 
 
 
 

Root Cause(s):  
 
 
 
 

Programmatic Impact(s):  
 
 
 
 

Corrective Action(s) 
 to Address 

Nonconformance/ 
Deficiency: 

 
 
 
 
 

Person(s) Responsible 
for each Corrective 

Action: 

 
 
 
 
 

Follow-up Action to 
Prevent Recurrence: 

 
 
 
 
 

Timetable for 
Completion of Action(s): 

 
 
 
 
 

Means of Documentation 
of Completion of each 
Corrective Action(s): 

 
 
 
 
 

 
Reviewed by:      

  Field or Lab Supervisor  Date  
      

Approved by:      
  Quality Assurance Officer  Date  

Field and Laboratory Deficiency Worksheet 
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Big Cypress Creek Bacteria Assessment 
 

Date:  
Deficiency:  

  
  
  
  

Person(s) Involved:  
  
  
  
  

Reason for Deficiency:  
 
 
 
 

Impact of Deficiency:  
 
 
 
 

 
Date:  

Follow-up Action:  
  
  
  
  

Quality Review:  
  
  
  
  

 
Reviewed by:      

  Field or Lab Supervisor  Date  
      

Approved by:      
  Quality Assurance Officer  Date  

 


